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| AUWHORS: Bochvar, O.S., Pokhadayev, K.S.
TI'I_!].-E: On the phase diagram of the Al-Cu-Cd system.
A

SOﬁRCE: Akademiya nauk SSSR. Institut metallurgii. Issledovaniye splavov
’ tsvetnykh metallov. no.3. 1962, 93-97.

TEXT: The paper reports on experimental thermal and metallographic analysis
 work on the ternary Al-Gu-Cd system in the Al-rith region on which no other litera-
. ture is available. The binary Al-Cu and Cd-Cu systems exhibit homogeneous liquids
at any component concentration, but contain several chemical compounds each in the
solid phase, The Al-Cd system forms two mutually nonmiscible liquids over a broad
range of concentrations. Cu and Cd enter into solid solution with Al; no information
is available on the solubility of Al in Cd. The tests showed that the region of non-
miscibility of two different liquid solutions in the ternary system Al-Cu-Cd prevails
with Cu concentrations up to 50%. The system admits a pseudo-binary 6-Cd section,
and all alloys contained within the Al-Cd-0 triangle have 3 solid phases; an a-Al
solid solution and a 6 solid solution based on the compound CuAl,, and one on Cd.
The alloys of the pseudobinary 6-Cd section have a broad region of liquid-phase
stratification, and the crystallization process is accompanied by monotectic decom-
. position. The existence of the psecudobinary section appears td be a consequence of
“Card 1/2
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I"OK.HIL, F.P.; MAL'TSEV, V.M.; LUKASHENYA, G.V.
Device for measuring the temperature profile of gunpowder
flames. Zhur, fiz, khim, 35 no.5:1142-1143 My '61.
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ACCHSSION NR: APL011720 - 8/0055/61/000/001,/0021 /0026
 AUTHORS: Bereszin, F. A.; Fokhil, G. P.; Finkel'berg,-V. M,

L TITLE:Schrgdinger equation for system of one-dimensional particles with point
interaction . ’ :

SOURCE: - Moscow. Universitet. Vestnik, Seriya 1, Matematika, mekhanika, no. 1,
196k, 21-28 B , ~

TOPIC TAGS: Schrgdinger equation, point interaction, delta function, wave function, ‘
scattering theory, elastic theory

ABSTRACT ¢ The Schr'c'xiinger equation for n one-dimensional particles of equal mass
and point interactj.og field is given

_ - = . e -

_[-- “—87—2?.2 l&(;.-,‘—.\:,,)]\p(xi ceo X)) = B (x...x,),

T T -
whera X1yesnsX, -particle coordinate, 2 \ -interaction constant, and J(x) = Dirac
delta function, An explicit solution is obtained for the wave function YV in the
form :

{:];=exp(ik,xa,+...+iknxan,'
Cord 1/2 L Lo
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where kl........kn - arbitrary complaex numbers, A detailed solution is given for
n = 3 both in a repulsing and an attracting field. The 1/ -functions of the scat-
tering theory are found, satisfying the LippmanneSchwinger equations, and their
comoleteness (both in coordinate and momentum space) is proved, The scattering
operator is constructed in terms of the U —functions

S(@la) = | % Fou e 101 ¥ (21},

and its eigenfunctions and eigenvalues, in particular for symmetric function
subspace with elastic scaltering, are found, “The authors express their gratitude
to the members of the I. Ye., Tamm seminar in FIAN in October 1962," Orig, art,
has: 29 equations,

ASS0CIATION: - Moskovskiy universitet, Kafedra teorii funktsiy 4 funktsional'nogo
analiza (Moscow University, Department of Theory of Functions and Functional

Analysis) .
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"Preliminary Reports and Discussion — 4 New Method

of Determining the Rite of Diffusion (the Mobility) of
Holecules of Surface-ictive Substances at the seperation
Surface Solid/Gas"; Zhur. Fiz. Khim., 12, No. L, 1939,
Laboratory of Surface Phenomena, Insti. of Phycsician &
Chem. Research, Leningrad. Red 26 Oct. 1938.

3 Report U-1613, 3 Jan. 1952,
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10(2) SOV/20-123-4-16/53
AUTHORS : Polkhovitinov, L. G« hfgiéill—z;—zﬁ
TITLE: The Calculation of the Lower Limit of %the Curve of the
: Frequency of an Explosion (Vychisleniye nizhnepgo predela
krivoy chastoty varyva

PERIODICAL: ?okla%y Akademii nauk SSSR, 1958, yol 12%, Nr 4. PP 637~638
USSR

ABSTRACT: The characteristic feature of every percussion test carried
ont for the purpose of investigating the shock susceptibility
of explosives 1is the fact that in these tegts a so-called

curve of explosion frequency is obtained. Tae oxiileel
tempereture for an explosion cevter measuxing 10~° cm has

been calculated for several explosions. . Like N. A.
Kholevo, the authors in this case agsume that the explosive

ig heated by plastic deformation. They calculate the loweT
1imit for the curves of explosion frequency for a concretle
cage, viz. for tests carried out by means of a device provided
with a firing pin. TIn this device, which was suggested by

H. A. Kholevo, the gubstance is able to {flow freely. The
explosion is assumed to occur atb the beginning of the col-

Card 1/4 ligion when the deformation of the suspending device is atill
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The Calculation of the Lower Limit of the Curve of the Freguency of an Ex-

plosion
small. If the mass of the charpe is gufficiently large, the
variation of its energy durirg deformation of the substance
in the initial stage of the collision can be neglected, and
the velocity of the charge nay be congidered to Dde constant.
The author calculates heating of a subastance with the volume

l3 by deformation, in which connection the equation
13CQ ar/at = —klz(T - To) + Q is solved. Here k denotes the

heat transfer cocfficient, ¢ - the specific heat of the
substance, ¢ - its density, Q - the heat separated by ex-
ternal working etrasss. The jnitial condition iz that at

t = 0 i% holds that T = v . An expression for the radial
velocity v_ is written down. For the approximated calculation
of neat transfer per unit of time and volume i% is possible
to confine oneself to the compenent Bvr/az. The expression

resulting herefrom for Q is explicitly written down. As the

velocity of the charge and the thickness of the layer are

assumed to be constant, alac transfer of heat remaing constant.

An explicit expression for T is written down. The most in-
Card 2/4 tensive heat transfer is that on the periphery of the de~-
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507 /20-123-4-16/5%
The Calculation of the Lower Limit of the Curve of the Frequency of an Bx-
plosion

formed suspension device. In thig connection an expression

is obtained for the minimum velocity of the charge at which
the probability of the explosion becomes different from zero.
For a certain hypothetical explosive (with properties gimilar
to those of tetryl) the value of 10 cri/sec is obiained for
the aforementioned minimum velocity. Thig value agrees well
with numerous experimental data obtained for explosives

such as "ten", hexogen, and tetryl. There is 1 Soviet
reference. '

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Insgitute of Chemical Physics of the Academy of Sciences,
USSR

PRESENTED : July 7, 1958, by V. H. Kondrat'yev, Academician
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5(4) S0V/20-127-1-35/65
AUTHORS: Galtperin, L. Ne Malt'tsev, V.Y, Pokhil, P. F,

e T
TITLES Measurement of the Flame Temperature of Condensed Systems

(Izmereniye temperatury plamen kondensirovannykh sis‘}:em)

PERIODICAL: I(Jokla%y Akademii nauk SSSE, 1959 Yol 127, ¥r 1, pp 131-134
USSR

ABSTRACT: A method of measuring the temperature is suggested hore, vhich
ig based om the blue~red ratio (Refs 1=3). The system 18

depicted in figure 1., The constant 1ight source is given by a
xenon lamp SVDSh-1000. The powder sample is ignited glectrically
in a cylinder under pressure. The 1ight emitted by the xenon lamp
ig directed through the powder flame and a collimator by means
of an optical arrangement; it is then gplit into two beams in a
doudble prism, the two beams are directed through a red and a
blue filter respectively, and the light pulses are intensified
by means of & photomultiplier. Experiments were made with
nitro glycerin powder under pressures of from 20 to 150 at .
Figure 2 shows that in the case of 50 at the flame temperature
attains the maximum of 2,200°K, which remains constant with

Card 1/2 further rising pressure. With rising pressure, however, the
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Measurement of the Flame Temperature of Condensed SOV/20-127-1-35/65
Systems

distance between the hottest flame zone and the powder surface
narrows (Fig 3): 6.,2-mm at 20 at, 2,7 mm at 50 at . The
dependence of the light absorption capacity of the flame on
pressure is shown in figure 4. The situation of the pressure=-
dependant maximum of light permeability over the powder surface
is explained by the burning processi (1) formation of a strongly
light-absorbing flue gas mixture, (2) deorease in the weight-
and particle concentration of the smoke owing to comdbustion,
(3) increase in the concentration of aerosol particles (so0t)
with rising temperature. There are 4 figures and 6 Soviet
references.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute of Chemical Physics of the Academy of Sciences, USSR)

PRESENTED: March 10, 1959, by V. N. Kondrat'yev, Academioian

SUBMITTED: March 10, 1959

Card 2/2
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" 5(4),2(5)
AUTHORS: Dremin, A. N., Pokhil, P. Fo . sov/zo-127-6-2e/51
TITLE: The Width of the Chemical Reaction Zone in a Trotyl
Detonation Wave

PERIODICAL: ?oklady Akademii nauk SSSR, 1959, Vol 127, Nr 6, PP 1245-1248
USSR)

ABSTRACT: The structure of the plane detonation wave as proposed by

Ya. B. zel!'dovich igs the issue for the following study. The

detonation wave consists of 2 ghock front and is followed

by the chemical reaction zone with the width a,that is limited
by the Chapman-Zhuge-plane (rig 1). The experimental measure-
ment of a was described in reference 2. The profile of the
shock wav 2 i termined by measurenent of the
initial velocit of variously thick
metal lamellas. The measurement was performed by means of
electroconductors whose signals weTe recorded by an oscillo-
graph. A formula for a ig deduced and a total erTrorT of about
20-30% computed. Further formulas for the pressure P, mass
velocity U and the adiabatic shock line D are described for
magnesium, coppeTy and aluminium. Measuring results are put
down in ‘table 1 and figure 2, the calculated amounts of P
and U in table 2, In regard of the reflected wave, the amount

APPROVED FOR :
RELEASE: 06/15/2000 CIA-RDP86-00513R001341620005
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“The Width of the Chemical Reaction Zone in'a Trotyl S0V/20-127-6-28/51
Detonation Wave . :

0.22 mm is found for a (Fig 3). Furthermore, a formula for
the reaction degree T is given and the dependence of a on
the density of the trotyl graphically described (Fig 4).
There are 4 figures, 4 tables, and 5 references, 2 of which
are Soviet, '

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
of Chemical Physice of the Academy of Sciences,USSR)

PRESENTED: April 7, 1959, bj V. N. K@ndrat'yev; Academician

-

SUBMITTED : March 31, 1959
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1: SO‘I/20—128«1-36 58
’ 26?&033: Pokhil, P- F., Romodano?a, L. Do /
TITLE: The Behavior of Dinitrotolupno puring the Combustion Process
of Powder
PERIODICAL: Izokla(;y Akademii navk 853Rs 1959, Vol 128, Nr 15 PP 133=135
USSR

ABSTRACT : The method of %agged atoms was uaedAinA.the.._pr.eaent_.paper for
the inves';igation of the behavior.of dinitrotoluene during

the combustion process of nitroglycerin powder N. The vacuum
device schematically given in figure 1 was uped in order to
determine in which combustion stage the chemical decompo-
gition of dinitrotoluené takes place- The activity of gaseous
products of combustion which are produced during ihe combustion
of powder within the range of pressure of 8 ~ 600 mm was examin~
ed by the electrometer gG-2M., The activity of the smoke was
determined by means of an end-window counter. The combustion

of the radiocactive powder within the range of increased pres-
gures of 5-120 atmospheres proceedéd in a bomb schematically
given in figure 2. The activity of gaseous products of com-
bugtion was determined here. The bombh was blown through with
nitrogen before the experiment in order to eliminate the in-
fluence of atmospheric oxygen on 4he combustion processe The
card 1/2 necessary pressure was produced as well with nitrogen. The

A
PPROVED FOR RELEASE: 06/15/2000
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: SOV/20~128-1-36/58
The Behavior of Dinitrotoluene During the Combustion Process of Powder

experiments were carried out at a room {empsrature of approxi-
mately 20 . From the experimental results it is concluded
that radioactive products of combustion are not produced during
a flameless combustion. Dinitrotoluene is obviously not decom-
posed in the initial stage of the combustion process which
proceads in the reaction layer of the condensed powder phase
but dispersed by gaseous decomposition products of the nitro-
cellulose. It is possible that also a partial evaporation with
subeequent condensation takes place & the walls of the container.
The smoke collected from the walls of the container which- was
produced during the flameless combustion had the same activity
as the powder. The percentage of the decomposed dinitrotoluene
increases at pressure increase and progressive development of
the heterogeneous-homogeneous reaction proceeding in the zone
of the smoke-gas mixture. A perfect decomposition of dinitro-
toluene in the combustion of the nitroglycerin powder N is
attained at a pressure of approximately 80 kg/cm2° There are
2 figures and 5 references, 3 of which are Soviet,

PRESENTED: April 27, 1959, by V. N. Kondrat'yev, Academician

SUBMITTED: April 16, 1959
Card 2/2
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AUTHORS: Dremin, A. Ne Pokhil, P.F. SOV/20-128-5-36/67

. —
TITLE: The Constanis of the petonation Wave of Trotyl, Hexogem
Kitrogylcerin, and Nitrome thane

PERIODICAL: ?okla%y Akademii nauk SSSR, 1959, Vol 128, Nr 5y PP 989-991
USSR

ABSTRACT: The authors report on ntal determination
of the mechanical cons i in the Chapmen =
Zhuge plane. The three-equa o o(D - 1)

(conservation of mass); (2) P = R (conservation of momentum);

yD=U+C (Chapman - Zhuge condition) contains five unknown
constants: D = velocity of detonation, ¢ = density of the
explosion products, U = velocity of the explosion productis,
¢ = sonic velocity in the explosion products, and P = pressure of
the explosion products in the Chapman- Zhuge plane. D and P were
determined. D vas measured by means of ionization pickups. P was
indirectly measured. The authors measured the initial velocity W
card ,|/5 of a metal platelet fastened to the explosive. u/
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g of the Detonation Wave of Trotyl, Hexogem, SOV/20-128-5-36/67

The Constant
and 1itromethane

Nitroglycerin,
elocity of mass in the metal behind the ghock~-wave

W= 20“ (Un a Vv

gront). Since the adiabatio curve of the shock of the metal is
knéwn, the formula for P was derived from Pu = QOHDMQM. The
formula defines the relationship petween the pressure in the
detonation wave and the pressure of the shock wave propagating
within the metal at velocity DM and with jpitial density Q,p 1
= 1.72 g/cmz)

P e (1 + _Skfl..) yagnesiun platelets (
- > qo . HNBg P 9 oMg
ware used for expér{ments on trotyl and hexogen, and aluminum
d nitromethane.

/cm?) for nitroglycerin an

Table 1 contains the
e 3 jndicates the

1 and Rexogen

platelets (Qoa1 = 2,70 &

al data for W.
c, and @ - Figur

mass velocity of troty

Figure 2 shows the experiment

vesultant values of 9°,D, oDy

1inear dependence _of the =

card 2/3
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The Constants of the Detonation Wave of Trotyl, Hexogen, SOV/20-128-5-36/67
Nitroglycerin, and Nitromethane

on their initial density. Herefrom it follows that -% - 1 remains

constant within a wide range for explosives of great initial
density. There are 3 figures, 1 table, and 6 references, 3 of
which are Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
Chemical Physics of the Academy of Sciences, USSR)

PRESENTED: April 27, 1959 by V. ¥. Kondrattyev, Academician L///

SUBMITTED: April 24, 1959

Card 3/}
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B010/B003
AUTHBORS: Pokhil, Po Fog MalitseVs Vo Hos galiperins Lo No
- —_——— i ——-"“’_'——-"““— PERBE ..,..-,.—_..._,__,«.
PITLE: A Device for the Determination‘of-the Temperature From the

Height of the Tongue of 8 GunpowdeT Flame

PERIODICAL:  Zhurnel izicheskoy khimiis 1960, Vol 34s Noe 3s
opo 1131-1132

TEXT: A device for peasuring the temperature within the range 1,300 - .
5y000°c is described, in which the height of the flame tongue of V/jﬁ
gunpowder is determined in dependence on pressure. The determination of

plue=-red coloring which is applied for flames enitting a continunous
spectrun in the vigivie. In the'device'described the absorptive power is
measured along the flanme (at certain wavelengths) and, thusy the actual
temperature ig determinedo. Simultaneously, the rate of combustion of the
gunjpowder is determined. The device (Figo 1» block diagram) contains &
collimators & powerful homogeneous 1ight source @:3$@u3w1000(§12§§;1999>2
¢
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of Sciences USSR,.Institute of Chemical Physics)
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AUTHORS : T1gukhin, ¥ Ses pokhily Pe F.» s/020 60/131/04/021/073
Rozanovs 0. Kos Sh%eiova, oo 8013/B00T
TITLES ﬂeasurement of Shock Adiabates of Cast Trotxf} Crystalline
,Bexogen;\and Nitromethane
PERIODICAL? Doklady Akademii nauk sssh, 1960s Vol 131, §r 4 PP 193-196 (USSR)
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fleasurement of Shock pdiabates of Cast Trotyls 8/020/60 131/04/021/073
Crystalline Hexogen, and Nitromethane 801}/3007

free surface is equal to double the mass velocity (cf Refs 1-3). The velocity
of the shock wave in the substance under consideration and the velocity of
motion of the free gurface of the metal were determined by electric-contact
transmitters the gignals of which were produced by a cathode-ray oscilloscope
of the type OK=15H'§Xdeveloped by the Institut khimicheskoy fiziki AN SSSR
(Institute ST Chemical Physics of the AS USSR)). The substances mentioned in

the title detonate at pressures of between ~80°103 and 100.,103 atm. For these
experiments the authors used 50 mm long and 20 mm thick samples. With rising
pressure p of the shock wave entering the sample to be investigated detonation
occurs at different distances 1 from the interface between metal and the
explosive under consideration (cf Table 1). This delay of detonation is also
used to extend the pressure range to be measured. The velocities of the shock
wave measured in all experiments are contained in table 2. From the results
obtained in this manner the authors derived empirical relations between the
velocity of the shock wave and mass for all substances jnvestigated. The
following data were obtained: for hexogen: D = (2087+1.61u)km/sec (valid in

the pressure range of from 67.,109 to 155«109 bars); for trotyl: D = (2.93 +
+ 1.41 u)km/sec (valid in the pressure range of from 60,107 to 139.,109 bars);
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Measurement of Shock Adiabates of Cast Trotyl, 8/020/60/131/04/021/073
Crystalline Hexogen, and Nitromethane B013/B007

for nitromethanes D = (2.00 + 1.38 u)km/sec (valid in the pressure range of

from 200109 to 86c109 bars). Figure 3 shows the relations between the pressure
P behind the front of the shock wave and the relative specific volume V/Von
The extrapolation of the resulting Hugoniot curves up to the intersection with
the Michelson straight carried out on the basis of the last-mentioned relations
renders it possible to estimate the pressure at the chemical peak of the
detonation wave as well as the ratio between the pressure at the chemical peak
and the pressure in the Zhuge plane. Figure 3 shows data obtained by M. 1a.
Vasil'yev, D. B. Balashov, and L. N. Mokrousov concerning isothermal static
compression of trotyl and hexogen, according to which hexogen is less heated
in dynamic compression than trotyl. There are 1 figure, 3 tables, and 6 refer-
ences, 5 of which are Soviet.

ASSOCIATIONs Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
Chemical Physics of the Academy of Sciences of the USSR) .

PRESENTED December 9, 1959, by N. N. Semenov, Academician

SUBMITTED: December 9, 1959
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Dremin, A. N., Pokhil, P. F., Arifov, _S/020/60/131/05/044/069
M. 1. —_— B011/B117

TITLE: Effects of Aluminum on the Detonation Constants of Trotxl"
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Fr 5; pp 1140-1142 (USSR)

TEXT: Based on their results, the authors arrived at the following conclusion
concerning the behavior of aluminum in the chemical reaction space of the
detonation wave of trotyl: with high-density aluminum charges (of all sizes),
this metal is inert in the front of the detonation wave. Aluminum begins

to react with decreasing density of the charge. Since thereby lower oxides
(A10 and A120) with lower heats of formation (39 kcal/mole for Al50 as

compared to the heat of formation for Alzo3 which is 393.1 kcal/mole) form,

and oxygen previously bound to other products is consumed, Al has an
endothermic effect. Moreover, the composition of the gases is impaired (possidly
their quantity is decreased) when aluminum oxides of any type form which must
necessarily lead to the reduction of the detonation constants also. A. F.
Belyayev (Ref 8) convincingly proved that the efficiency of explosives con-

~ taining high-molecular explosion products is lesgs than that of substances
generating low-molecular explosion products. With a further reduction of the
charge density, conditions may arise under which the lower aluminum oxides in tt;///

Card 1/3
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Effects of Aluminum on the Detonation Constants of 5/020/60/131/05/044/069
Trotyl . BO11/B117

reaction space are converted to Al2030 This should necessarily lead to an increase

of the detonation constants. With high charge densities, these constants are
lowered by aluminum of each particle size. For comparison with aluminum, the
authors made experiments with admixtures of quartz sand (8i0,) and tungsten %o
the trotyl (Table 1). Unexpectedly, the dependence of the de%onation velocity of
trotyl mixed with fine sand on the charge density (Fig 1) showed a sharp break

at a density of 1.54 g/cmj. Apparently, 8102 passes over into another
modification. The authors explain the increasing effect of 3102 found in their

experiments by the increased compressibility. The experimental values obtained
for the velocity of motion of the explosion products of trotyl with inert
admixtures can be well described by the equation u = uOQO/Q‘I (1), with u_

being the velocity of explosion products of pure trotyl for a density of the
mixed charge Qs and Q, the density of the mixture. The velocities of the

explosion products measured in the experiments and calculated according to
equation (1) are given in table 2. Hence, it follows that the 0.2 ﬂ'aluminum

Card 2/3
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particles with a charge density of 1.49 g/cm3 have a stronger reducing effect on
the characteristics of the detonation wave as compared to the effect exerted by
inert admixtures. This proves that aluminum reacts to a different extent according
to the size of its particles. The authors disprove the aséumption_made by

5. B. Ratner and Yu. B. Khariton (Ref 4) according to which A1203 forms in the

reaction space which absorbs considerable quantities of heat on evaporation. A1203

does not exist at all in the vapor phase, but is decomposed to A10 which, in turm,
passes over into 2150, (Ref 5). There are 1 figure, o tables, and 8 references;
6 of which are Soviet.

.ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
Chemical Physics of the Academy of Sciences, USSR)

PRESERTED: Rovember 4, 1959, by K. N. Semenov, Academician V{//

SUBMITTED: November 4, 1959
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AUTHORS: Mal'tsev, v. l.,.gokhil, r. L.

O v L por b WAt
On the COnbustioﬂNof g Smoke - Gas Mixture of Gunpowder

TITLE:
Yol. 132, To. D

poklady Akadenil nauk SSSB, 1960

PP 646-648
with the physical properties

7EXT: The authors of the present peper deal
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on the Combustion of a Smoke = Gas Mixture s/oz<}/6o/132/05/44/066
B

of Gunpowder

ebsorbability assuames a constant value);
ture. A decrease in the absorbability of
as well as & diminution in the geometrioc

II1. the zone of maxrimum tempera-
the flame with riging wavelength
dimensions with riasing pressure

are characteristic of all of the tgrae genes. The flame absorbability 5%

-4
AD

is determined from formula:aA -

, where Aﬁ ig the amplitude of

the light current emanating from the xenon bulb in the presence of the
flame and O g the calibration amplitude of the light ourrent, if there
is no flame on the way of the light current to the collimator slit.
Depending on the height of the tongue of flame &, the weight concentra-
tion of the smoke - gas mixture is related to aA‘in the following manner:

in (1 - &

a= 1 , where 1 is the length of the light ray path. The authors

derive a formula for the value of the serosol particles of mixture KA and

prove that o = —2 - qs Where g denotes the weight concentration and Fn

n
18 the gunpowder density. B = %g%%%%x , Where n is the refractive index
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AUTHORS : Zayteev, V. M., ‘Pokhil, P. F., Shvedov, K. K.
- A4l P
TITLE: Electromagnetio Mothod of Measuring the Speed of Explosion |
Products
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 6,

pPP. 1339-1340
TEXT: In contrast to the calculation of the exponent of the Poisson adiaba-
tic curve of the explosion products carried out in Refs. 1, 2, the authors
peed of the explosion products;

applied the direct measurement of the s
a copper- or aluminum foil, 0.3-0.5 mm thick, was moved through the ex-

plosion p oducts in an electromagnetic field, and the emf recorded by
means of ok -1TM (ox-17u) cathode-ray oscilloscope. Fig. 1 shows the
experimentaI apparatus in which the magnetic field was generated by means
of direct current in two nalves of the coil winding distant from each
other by the coil radius, according to a suggestion by B. K. Shembel'.
Fig. 2 shows an oscillogram
was calculated by extrapola

from which the speed of the explosion products
movement.

tion for the beginning of the foil
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AUTHORS s Zaytsev, V. M., Pokhil, P. F., Shvedov, K. K.
3 'm.
TITLE:  Measurement of the Velocity of Soundﬂn Detonation Product57

PERIODICAL:s Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 1,
PP. 155 = 157

TEXT: The authors describe a method of measuring the velocity of sound

in detonation products of explosives, which consistsin the detonation wave
being reflected from an inert substance (paraffin). The reflected wave
propagates in the detonation products with the velocity of sound; and is
recorded by an oscilloscope. Fig. 1 shows the scheme of the e ericental
setup and an oscillogram. By means of the equation ¢ = S(D - ®)/(Dt - )

the average velocity of sound was calculated for a time interval®

(s = distance between the explosive and the inert substance;, D = velocity

of the detonation front, u = velocity of the detonation products, / 9

¢ = velocity of the reflected wave). The results obtained for trotyl 'and )
Tr 50/50 (TG 50/50 = 50 % trotyl + 50 % trimethylenetrinitroamine) are

shown in Fig. 2 and Table 1. By using the phase equation suggested by £3
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5/020/60/135/004/034/031

B016/B066
/) 7200
AUTHORSs .EBEEEEL_E;_E;, Mal!tsev, V. M., and Lukashemya, G. Ve
TITLEs Burning of Ballistic Powders

PERIODICALs  Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 4,
pr. 913=916

TEXTs The purpose of the present paper wass a) to devise optical methods
of measuring the temperature in the entire height of the powder flame,

and b) to study the dependence of the temperature profile on the pressure.
Pig. 1 shows a block diagram of the applied device by means of which
reliable values are obtained above 600-700°C. The construction of the bk/
bomb 1 was described in a previous paper (Ref. 3) A radiation flux passes
a quartz window and is concentrated by the quartz lens 7 upon the 8lit
which cuts out continuously a narrow (40u) surface section of the flame
in true scale, Both a quick and a slow change in temperature is re-
produced by means of & current amplifier with carrier frequency (5 kc/sec),
in that the radiation flux is subjected to an adequate obturation. In this
way a moderated radiation flux gets into the radiation receiver 4 (with
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_ ~Buriing of Ballistic Powders o

- evolution (cal/cm?.sec)

IR SRR

5/020/60/135/004/034/037 ¢
v o . 3 - B016/B066 ’ B
" conductivity (~.5e10"4 cal/cm.sec.'de'gree); u - rate of the powder com-
-bustion; g = density of the powder (~ 1.6 &/om3); T - mean value of the .
specific heat oapacity of the burning products (~ 0.4 ‘cal/gedegree); a(x) - I
- rate of heat evolution from the chemical reactions. Fig. 4 shows the heat
a8 a function of the height h at 60 atm., The
e resultant data that for he
8 formed by decomposition of

euthors conclude from th
this heat ig used that i

ASSOCIATION; Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of: 2
Chemical Physics : :

of the Academy of Sciences USSR)
June 23,- 1960, by V. K. Kondrat!

yev, Academician

005-9"
APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341620



FERRETY LRSS SR S I Ty RIS v T
P 2

"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341620005-9

2402
s/o:'s/%:/ox /005/007/C03
B10%/B218

/] 7200
AUPHCRS * Fokr:: P/ P}, Malitssv, V. M., and Lukasuenya, G. V. (Mosecow)

TITLE: Apparatua for msasuring the temperature profile of the

tonges €f a guipondsr flame
PERICD]ﬁAi; Zhoroxt Slzi:kaskor khimii, v. 35, no. 5, 1961, 1142-1143
TEXT: The suthars deorice ao apparatua for measuring abacrption along'thn
sepgae f a fiAme 1o o certair specleal ragion for tre p';.rp.vme-‘ﬁfdnten:ur.._lrig
the art.a: tamperature of tus fieme. Fig. ! shows the bleok diagram, iy
the comb in 2hioh tpe wowosr © bhuTes I¢ witksatands pregsures of up tc
150 asm. 3 ix ths optinal svstem; 4 and 47 are rotating choppers for
moduisting tre light. whick are sperated by dgynchrorous meTers cf the types
(R-0%M 1 8D-0OM) 9, 103 5 are Toltere; 6 is 4 rreamplifier with a PbS phc’tc'
aenduntive o-31, 7 an amplifier, 8 a locp osgorlicsecpe of the tvpe M?o-z
(MPO«?). ‘T oan opti.o9l svetem fir determining the abacrptior along th=
he;zht‘hf the topree of the iams 12 a4 aalibrated tungalen Tamp . qnd 13 n
thepmestut for PLS. The pewsar s put in*te the bomb filled with nitrogen
ard 1inflamed at one erd ty meanz ~f an electris apiral The radiation of

fard 13
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- , 5/076/61/035/005/007/008
Apparatus for measuring the temperature.., 5101/82138

ASSOCIATION: Akédemiya nauk SSSR, Institut khimicheskoy fizili (Acsdemy
of Sciences, USSR, Institute of Chemical Physics)

i SUBMITTED:  September 24, 1960 | - | ;_%[
Fig. 1: Schematic representation

. i of the apparatus (explanation
.t in the text).
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AUTHORS: Ilyukhin V. S.; and Pokhil P. F.
—
TITLE: Shock-wave gensitivity of some explosives
PERIODICAL: Akademiya nauk SSSR. Doklady, Ve 140, no. 1, 1961, 179-180

TEXT: The shock-wave gensitivity of explosives was determined by

transferring the detonation from an active to a passive explosive with

i The di (/) from the interface

wmetal - passive exp to the initial point of detonation was

determined by photographing the detonation transfer with an C9P(SFR) ‘)(
camera. TNT, hexogen, and IT" 50/50 (TG 50/50) of different densities were

used as active explo The charge length was 100 mm, and the diameter
A0 mm. The length o i e was 50 mm, &nd its diameter
20-30 mm- i aried from 5 to 30 mm.

The minimum (critical) P jating shock

wave corresponding to a maximum detonation delay are shown in Table 1.

The test explosive is heated by the initiating shock wave to a temperature
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Shock-wave sensitivity of some ... B130/Bj01

ensuring a short ignition delay and a rapid chemical decomposition. The
difference in sensitivity between the first six and the remeining »
explosives is explained by the different mechanisms of heating. Explosives
of lower sensitivity and homogeneous;.compact structure explode as soon as
the entire substance is heated. This necessitates a strong initiating
pulse. Granulated substances, however, are ignited on the surface of the
grains, where the highest heating temperature is reached. The values of

Porit are not absolute. They can be reduced to one-half by increasing the

dimensions of the active and the passive explosive correspondingly. In
explosives ignited according to a ballistic mechanism, Porit is a function

of grain size, initial density, composition; etc. There are 1 table and
6 referencess 4 Soviet and 2 non-Soviet. The reference to English-
language publication reads as follows: W. B. Garn, J. Chem. Phys., 30;
No. 3, 819 (1959).

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
of Chemical Physics of the Academy of Sciences USSR)

2
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AUTHORS: " Pokhil, P. F., Romodenova, L. D., and Rysakova-Romashkan,
0. P. ~

TITLE: Combustion of binary model oxidant - fuel mixtures
PERIODICAL:  Zhurnal fizicheskoy khimii, v. 36, no. 6, 1962, 1331-1332

TEXT: Pressed specimens (g = 1.9-2.0) were examined at a pressure of

approximately 10"2 mm Hg in order to study the combustion of the
stoichiometric mixtures KC10, - naphthalene (I) and Ke10, - gtarch (II).

At this pressure, the mixture (II) becomes self-igniting and burns without
flame on heating to 560°C. Approximately 120 cal/g heat was emitted
during decomposition in the reactive layer of the condensed phase. ¥hen
the mixture (II) was heated in vacuo to 560°C, it formed 100-110 cm?
gaseous products per g of mixture am about 65% smoke which burned in the air
on ignition. A liquid phase formed at the surfaces of the two mixtures

~ studied. The surface temperature was approximately 640°C in mixture 1I.

Card @
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report submitted for 2nd All-Union Conf on Heat & Mass Transfer, Minsk, h-32
May 196k.
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Aﬁ7“6§{~yp hil. P. F..(Moscow)} Romodanova, L. D, (Hoscow)

TITLE' In\iésfi’gatidn' of the_structhre of the surface of burning

model mixtures of solid fuels _
x.SOﬁ_R'dEf:if Zhurnal fizicheskoy Khinii, v. 39, no. 2, 1965, 294-299

ATd§iC;fﬁQS§;fﬁxidéht,766i1d’é6§5u9t£b1e;‘Eoﬁbustion mechanism, ammo-

nium perchlorate,)lsodium perchlorate, potassium perchlorate, tungsten
[graphite, . naphthalwfe .. . . T o ~
ABSIRACI;jFTOCstﬁdy°thefmechaanmldchombu8t£On of solide, charges of
s;¢1Chipmét¥1cfmiitu:es“ofjoxidants;(ammpnfum perchlorate, potassium.
',peréhlotate;fgnd sodium perchlorate) with combustibles_(gragh;te,p{'
| tungsten, naphthalene,Tstarch, and succinie and malonic acids), were
{ignited and b.rned fof various poriods of time under various jcondi- . =
1 tions (in vacuo, under pPIrCESUTC, and in air). They were then extin= |~
guished, and thelr surfaces were investigated under a microscope. :
«Anélyaia”df,the_tébﬁlatedAtesulta.shoved that with the exception of
‘:hqlammoniam-perchlo:abertungstenﬁmixtdteg;none of the mixtures with

i

¥

1
R
]
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anmonium perchlorate burn steadily at room temperature in vacuo
{102 mm Hg), The burning ceases when- the igniting wire is removed
jfrom}the~cha:geﬁsgtfaCe.;:Ddring“the”application,ofAthe”hpt,wire,,cbe_
‘combustible materials (except V) melt, and ammonium perchlorate crys=!
“tald ApDi ‘on_the charpe surface, At pressures above atmospheric,
mmoniu ! ate urystals—on-the burning surface—
1ereas ~and BUT 7 ; m, th als are replaced
by holes, which: is attributed to the burning of ‘ammonium perchlorate
itself at pressures above 30 atm. Depending on the melting or subli- -
mation temperature, either the oxidant or the combustible accumulates. -
ion the burning surface., - The appearance of small bubbles in the molten -
1layer.of the burning mixture indicates a liquid-phase oxidation proc=: ..
jess, . The 1imiting pressure at which the mixtures ccntaining'ammoniumi,-ﬁ
»yerchlotateﬁceasé to burn depends on the particle size of the oxidant
|and on the physical properties of the combustible. Stable combustion  ::
lwas observed for KC10,~W nmixtures at temperatures exceeding 5C and -
pressures of about 1072 mm Hg. The NI,C10,~W mixture also burned
»rature and pressures of 5 atm ot more, Mixtures .

|steadily at roon tempe :
lof these oxidants with graphite 'do not burn steadily in the pressure [
;régi@ﬁ’s;ﬁdiédj(npA;9.10053;m),v,7h9 initial stage of burning of
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‘:.:solids occurs in the molten layer of the charge, and a high- tempeta-
‘ture ‘gaseous:phase 1s formed where the burning is Qompleted, Orig‘ R
;} 'art.Ahaef 2 figures and 1 table..-.,,-;.,_, e r,.,_-,:_‘f P (PS}
{ASSDCIATION' Akademiya nau}. 695R Instit:ut kh!micheskoy fiziki

; (Academy of Sciences SSSR Institute of Chemical Physics)

~’sumnmn- S 09Har63 ENCL.‘ o,oA_r ‘i'-'[sun, CODE: FP

' abﬁgéé790v;g5”"i7 viﬁE?ff# OTHER: 001 | ATD PRESS:3196
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| ITIS Temparatui% nonnnifomit:les in \thé fl
30 1965. 788-789

uzhumal ﬁzicheaqu khimii. v 39. no.

ant epectral brightnena mthod, tl\me temper

CH

ais 'aé‘adriﬁe& for messuring temperature

| ABBTRACT: bri tneas metho
'ABBTRAUI' ' A B?:c:;zlﬂmghof condensed syotéms {gun po‘wder) in the t:mp;r:g\;rzb
nonuniromity $00K.. The proposed methoﬁ is based the measurement o Y

: 0—3000%. 1 in 8_8De ust\ The app_aratua {see Fig: 1
rpbien of light by the Tl 150 stm) bomb, 1 & motion picture

ts of a high-pressure
- tungaten-'t:na lemp for calibrating the optical By:te:;, cts;;izptui::l 4l
i ok ab ané ‘53 & xenon lemp, 63 n&spectroéraph, 1;:; :: e ks,
obturatora’ RIS ’and an opcillography 10+ Bxperimenta W e gun 2 : "'m
- t "b :.’uang the flame cross section the terperature ie conotantiy
:hhg £1ams texperature nontniformity determined for
orbaln’ ennﬂitions by thid method ves gbout 30 meece
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;of the temperature nonuniformity along the helght of the fla.me decreased- as’ it-
.neared’ the: meximim- temperature zone, -The tempera.ture nonuriiformities may be causec{";
by phys.u:al and chemical: nonuni formities of: the fuel, by large particles entering | 7
.| the-flame from the three-phase dispersed system (solid—liquid—ga.s) formed on the
v,fcha:rge su.rface, ‘end by turbulence ‘in the flow.‘ Orlg. art. has: 1 figure. [PS]

‘ASSOCIATIOH’ Akademiya nauk SSSR Institut khimicheskoy ﬁzlki (Institute of
Cherical Physms, Acadenv of. Sciences, SSSR)

fsunmmn- 23311163 CENCL: 01 : 'SUB CODE: FP

| 3903,,: o

"";'No REF 50 . OWHER: 000 . | . ATD PRESS: 3220
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Fig., = D:Lagram of apparatus for . ,
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Combustion temperature of explosives, Zkbur. fiz. khim.“?Q_no.éz
978-979 hp '65. (MIrA 19:1)

1, Institut khimicheskoy fiziki AN SSSR. Submitted July 23, 1963.
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AUTHOR: Kiselev Ye. Ye, (Hoscow); Margolin, A, D. (Moscow) ; ‘Pokhil, P. P, (Moscow) ‘r

- {ORG: none | : o 73
, O D T -/
| TITLE: Shock-wave ignition of gun powder \f;
e = 5 Ton

'VSpI.JRCF.»: Fiiika’_ gdreniya i vzryva, no. 4, 1965, 83-84

f:,IOPIc TAGS : gunbpowder,,nittoglycexin, nitrocellulose, shock wave ignition
e : ]

ABSTRACT:; Ignition of itroglycerin and qigrncellnlnse“powder by a shock wave was
studied in a shock tube 4.7 m Iong and“41 mm in diameter. The tube was divided by a
copper diaphragm into a low-pressure chamber filled with air and a high-pressure
. { chamber filled with compressed nitrogen. The pressure in the shock wave was 3—25 atm
|-and temperature was 500—1500K. The ignition delay decreased as the pressure and gas
‘| temperature in the reflected shock wave increased. At a gas temperature of about
1000K, the ignition occurred within milliseconds. The effect of the powder surface
7| temperature and the surface Structure on the ignition process was discussed. It was
" | suggested that charges with rough surfaces ignite at much lower surface temperatures
- | than charges with smooth Burfaces. This was proven by experiments with specially .
prepared smooth-surface charges. The surface of the nitroglycerin and nitrocellulose
powder was moistened with acetone and pressed against a glasgs plate. After several
| days, the powder charge was separated and ignited in the shock tube. Under the same

Card  3/2 UDC: . 536.46+532,593
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conditions, the smooth-surface charges did not ignite even at temperatures 200—300K |/
higher than the ignition temperature of charges with the usual rough surface; however,
|'a small scratch on the smooth surface leads to ingition of the charges. Thus, the
ignition of powder charges ig greatly dependent on the state of the charge surface,
Microprotrusions on the surface are heated much faster than the whole surface and
decrease considerably the surface temperature at which the ignition occurs. Orig.

art. has: -1 formula. , (ps}

. O6Aug65/ ORIG REF: 002/ OTH REE: 001/ ATD PRESS:
: S - - e Y227
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3ACC NR: AT6031999 SOQURCE CODE: UR/0000/66/000/000/0183/0190
1

i AUTHOR: JPokhil P. F.; Romodanove, L. D. v oA

| oro: I“?EEEEEE_SE,EESEEEE}~§EIEE?S’ AN SSSR, Moscow (Institub Khimicneskoy fiziki
{ AN SSSR) cs, AT D9RN

TITLE: A study of the structure of the burning surface of composite solid

SOURCE: Teplo-i massoperenos, b. L4: Teplo- 1 massoobmen pri khimicheskikh
pre\rrashcheniya.kh v tekhnologii (Heat and mass transfer, v. 4 Heat and mass transfer
during chemical transformations). Minsk, Nauka 1 tekhnika, 1966, 183-190

! pOPIC TAGS: combustion, solid propellant, composite propellant, solid propellant
combustion, combustion mechanism

'1 ABSTRACT: A study was made of the surface structure of pburning solid propellzmts 4
| containing KClO.x\ NH,.ClO!,\\ or NaClOu as oxidizers and tungsten, graphite ;fnaghthaline,'
starch, or succinic or malonic acid as fuels. The surface structure vas studied by
means of o microscope with 10—80x magnification. The study showed that in & mix-
ture of a nonmelting oxidizer (NH.,ClO.,) with a melting Or decomposing fuel, the
NH,C10y crystals protrude above the surface at pressures jower than 30 atm abs. At \
pressures exceeding 30 atm abs indentations were observed ab the points where the
protrusions had been located at a 1lower pressure. Thermally steble fuels such as
graphite and tungsten tend to concentrate on the surface. When evaporation Or
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decomposition temperature of the oxidizer is higher than that of the fuel
(naphthaline), the concentration of the oxidizer on the surface increases. In the
i oxidizer or fuel melt on the propellant surface, small bubbles generated by the
decomposition of the fuel and oxidizer and by liquid-phase oxidation of the fuel
were observed. The pressure limit of a NH,C10,-fuel mixture below which the fuel
does not undergo stable combustion depends on the particle size of the NH,C10, and

! the physical properties of the fuel. KC10,-W mixtures underwent stable combustion at
10-2 mm Hg at a temperature 25C. At a pressure >5 atm a NH,C10,-W mixture burns at
room temperature. KC10,- graphite and NH,C10,-graphite did not undergo stable com:
bustion in the entire pressure range up to 100 atm. It was also shown that the :
first stage of the combustion process takes place in-the melt of the condensed phase
or on the surface of the thermally stable fuels (graphite, W) and is accompanied by
heat release. Orig. art. has: 2 figures. (pV]

ek et

%’S’o CODE: 21/ SUBM DATE: 25Apr66/ ORIG REF: 004/ OTH REF: 001/ ATD PRESS:

hs
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L 45316-66  EWT(d)/EWT(1)/EWT\m)/T 1JPi¢) Wey Jn/JaD
ACC NR:  AP6027959 SOURCE CODE: UR/0020/66/169/003/0619/0621 )%

AUTHOR: Zenin, A, A.; Leypunskiy, O. I.; Margolin, A. D.; Nefedova,
0, I.; Pokhil, P. F. 4

— Nt e A B Ve 1T

ORG: Institute of Chemical Physics, Academy of Sciences SSSR (Institut|
khimicheskoy fi1zikl Akademil nauk 5S3R) 4V

"
TITLE: Temperature field at the surface of burning gunpowder and
combustion stabilityll

h
i
!

SOURCE: AN SSSR. Doklady, v. 169, no. 3, 1966, 619-621

TOPIC TAGS: gunpowder, combustion stability, temperature field,
S%' -/-zmrg,\,.“‘u/\l— L\-M/l‘q- Mldv\‘ -/—g‘ow ’
7% |
ABSTRACT: Temperature distribution at the surface of burning gunpowder;
H was measured at InItial surface temperatures ranging from =196 to !
140C and pressures of 1==20 atm. The experimental data were used to i
determine the values of combustion stability criteria for various tem- i
peratures and pressures. Comparison of the experimental results with —
published theories showed that the Zel'dovich stability criterion. !
(ZhETF, 12, 498, 1942), which was derived on the assumption that the :
temperature of the powder surface does not change with changing buraing —
velocity end that there is no heat release in the condensed phase, is

‘Card 1/2 UbDC: 5hk1,126+536.L462
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valid only at low temperatures. The criterion derived by Istratov and .
Librovich (Zhurn. prikl. mekh. i tekhn. fiz., No. 5, 38, 196L4) and the
criterion derived by Novozhilov (ZhPMTF, No. 4, 157, 1965) are valid

over the entire temperature range studied., Orig, art., has: L tables.

[Ps]

SUB CODE: 21/ SUBM DATE: 15Nov65/ ORIG REF: 010/ ATD PRESS:5/5"7~

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341620005-9"



CIA-RDP86-00513ROQ:I.T~34‘I{620005f:9

e R St IR

"APPROVED FOR RELEASE: 06/15/2000

ey WIS J/EPALS J=2/EWT (o EPF(c)/E'I‘C/EPF(n)-Q/EVKi(m)/EWP(t)/EWP(k J/ENP(z)/
‘ACC NR:  AP5028583 EilP(b)/EWA(c) SOURCE CODE: un/oo76/65/039/011/2757/2759
- ' - LJp(c)/RPL JD/MW/ I/ 35/ 38D _ 3 |
AUTHOR: Pokhil P F,; Romodanova, L. D. - {5/ 72!
’ . 15 KX o, , B 1
ORG: Institute of Chemica) Physics, Academy of Sciences, SSSR (Institut khimicheskoy '
fiziki Akademiya nauk BSSR) » . -

7

55 . "
: \\\qq‘ : '
- TITLE; The combustion of systems containing potassium perchlorate ag oxidizer ang
- metal fuels in vacuum - 22 5y oS -

i V,SQ.URCE: Zhurnal fizicheskoy khimii, v, 39, no. 11, 1965, 2757-a750

, ]

<| TOPIC TAGS: solid propellant, propellant, combustion metallizeq fuel, metal additive
“Zr, Mo, W, mi, combustion stability ,

A S _

.|~ ABSTRACT: Previous studies by the authors showed that composite propellants COIlm-

1 t'aining‘potassig_m gerchlor&te\!nd,:&a metal as fuel canm undergo flamelegg combustion
at 107% mm Hg pressure. Since the combustion stebility of syuch propellants depends

on the condengeq phase reaction and the overall heat release, g study was made of the |-

~ignition temperatures, the surface temperatures during combustion s the burning veloei-

.| tles and the chemical'composition of the condensed- and gas-phases of propellants
..containing KC10y and Mo, 2r, W, or 7i with particl:.e_§}_z~e_§_ ;_a_ngiqg__from 20 to 60 Mo

[ 'The ignition téhﬁﬁé‘f&fifr"és‘FEEg‘e‘&“ffaxﬁ?cTC“f&’Kcmq * Mo to 610C for KGio, ¥ T4,
:Wwhile the surface temperatures of these propellantg were 610 ang 6loc, respectively,

’%‘ll'lzis i__tleicates that after i ition, the surface temperature incremges due to the exo-

‘| : thermal reaction in the con ensed_phase.\ LChemical analysig of the condeysggf_md gas
Card _31/2
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-phases during combustion of KC10y + Zr showed that only 7% of oxide is formed, but
30% KC10y decomposes in the condensed phase. This shows that in the initial combus- |
tion stage, the reaction takes Place only on the metal surface » then a gas-smoke -
phase is formed in which combustion is completed. Another important conclusion is |

| that ignition takes place at a temperature at which the metal 15 solid. .Orig. art.
‘has: U tables. : _ e '

SUB CODE: FP/ SUBM DATE: 130ct6h/ ORIG REF: 002/ ATD PRESS: #1443

[PV]

BN

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341620005-9"




"APPROVED FOR

RELEASE: 06/15/2000 CIA-RDP86-00513R001341620005-9

>

Sapphire light ccriucter for measurement of energy radiated
from the flame towch zone toward the burning surface of a powder
charge . Zhur, f.z, khim, 29 no,5:1281-1282 My '65.

(MIFA 18:8)
1. Institut khimicheskoy [iziki AN SSSR,
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Structure of the surface of combustion of molel 30333 fusl mix-
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AUTHOR: Pokhil, P. F.; Mal'tsev, V. M. - sy
*;~T_I"_IfLE:~..“‘Tempezja!:urg ‘of burning of explosives” - - - - - 6 S A

SOURCE: Zhurnal fizicheskoy Ehinii, ve 39, xio. 4, 1965, 978-979

- TOPIC TAGS:. flgme,;-tgmpergture, explosive_,_PETN§ hexo'geg ’ tegml) bressure bomb

“ABSTRACT: . The temperatires of burning oi"PETNjnexogen _7 and tetryl were measured
“at high pressures (20—100 atm) in a constant-pressure bomb in a nitrogen atmos-
phere, = A previcusly described experimental wnit was used (P, F. Pokhil, V. M.

{ Mal'tsev, -and L. I, Gal'perin, Zh. fiz. khimii, v. 3%, 1131, 1960). The flame ab-
-sorption’ abilities of PETN and hexogen were in the renge of 0.1—0.3 and that of
~tetryl in the range of 0.8—0.9. 1In all cases, the absorption ability increased '
along the flame height towards the charge surface. The temperature of the flames |

of PETN and hexogen in the pressure range of 20—60 atm incressed rapidly; in the
.-] presgure range of 60—100 atm the temperature rose slowly to a maximum of 3250 and’
350K, respectively. In this pressure renge (20—100 atm), the tetryl flame tem-

perature changed only slightly and was 2600K. In all cases the measured tem

: peratures
were lower than caleulated. At high pressures, the explosives were partially dis-

- | persed at the surface of the ligquid layer of the charges. Orig. art. has: 1 figuge,

———— e ) i
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" TITIE: Dependence of burning rate of different fuels on initial temperature

. SOURGE: 2hurnal prikladnoy mekheniki i tekhnicheskoy fiziki, no. 3, 196k, 1149-153

| TOPIC TAGS: burning rate, fuel, hex_'ogene, porchlorute,. benzoate, rcaction layer

ABSTRACTt Experiments were made with hexogeno and mixtures of potasaium perchlo=-.
1" rate with tungsten, zirconium, Or potassium benzoate. Initial temperaturos
ranged from =10 to 150C. The component ratios, charge densities, and inert~-gas
pressure were varied in the experiments. It was found that the log of the
. burning rate of hexogene and mixtures of potassium perchlorate with metals has
‘a linear dependence on initial temperature of the substance, but the relation for
. mixtures of potassium perchlorate with potassium benzoate has a break in it.
" Measurements of the surface temperatures in flameless combustion showed that
“the heat given off in the reaction layer of the condensed phase, on raising the
‘initial temperature of the pyraxylin powder from 90 to 140C, decreases 15% (from
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'.’TI‘I'LE The effect of preseure onthe rate oi‘ proceaeea in the reaction layer
- 1. of the condensed phase of burning gunpowder \\

V%_.:fsouanm AN 5SSR. Doldlady¥, v. 150, no. 6, 1963, 130A-1306

I

: YTOPIC TAGS. pressure, burning gunpowder, powder combuetion rate, condensed phase.

-ABSTRACT' Since the processes occurring :Ln the reaction layer of the condensed

.phase in some cases contributed 0.9 q (q = total amount of heat required for

- heating this phase), these processes may.be one of the major determinants, if

“not the princ:.pal one, of ‘the powder combustion rate. One.of the many factors

% .'i ~determining the combustion rate of gaseous mixtures and of gunpowder - where the
i 'main stage of combustion.starts in the gaseous phase - is pressure. It affects

i _the rate and kinetics of chemical reactions involving the dissolved gaseous

.- substances given off on dissoclation of the condensed phase, the temperature
equ_librium and phase ahifts, and the surface temperature of t.he condensed phase.
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;.'VIngcx’-‘ea'aing the. pressure_ increases the 'so‘lubility of the gaseous products and
' impedes dispersion. The mechanism by which pressure affects dispersion and -

. . hence combustion rate is described by a series of equations. - In real systems,

. however, where substances with very different solubilities are present in the

B

A".’_-'_art. has: 10 equations. .

- more complex. Still, while the many and diverse chemical and physical processes

ﬁ'_cohde,nsed,phasg, the relationship between combustion rate and pressure may be

-going on in the reaction la{sr of the condensed rhase are the major factors
determining combustion rate,\the rate may nonetheless depend on the pressure,
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TITLE Combustion mechanism of powders E
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:‘.i— :TOPIC TAGS combustxon mechamsm. mtroglycerme powder hexogen tem=- - | .
"'.’,“perature measurement mfrared pyrometer N

o ﬁABSTRACT- The distmbution of hgh’c absorptmn ‘and temperat;xr: :slglr:g ::i fams .
- ‘of flames of nitroglycerine powder (ballistite H) and hexogen & pssure o b by
: (220 5--440,1)*10%. new’con/m2 were measured in a constant- presuremenlcs !
| ntrared pyrometer originally doveloped for \empere N UL vempers.-
e --3500" Three distinct zones w -
- fgz?e and aggorption versus distance for the powder. %bso&p:;zntgffgeze)iidtgz a :
B mmimum m the first zone. and increased in the secon
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